Back Ground: Genetic polymorphisms of ABO and RhD blood group and Haptoglobin (HP) types have already been widely used to understand variation and population structure. The present study attempted to understand the variation and population structure on the basis of ABO and RhD blood group polymorphisms and Haptoglobin (HP) as serum protein polymorphism of four Tibeto-Burman speaker groups considered as aboriginal tribes of Tripura. Genetic studies on populations in north-east Indian have been performed less frequently than in the other parts of India, in spite of diversity among these populations. Aims and Objective: Best of the knowledge the present study is the first attempt on the variation and population genetic structure concerning the ABO, RhD and HP polymorphism of the four endogamous populations -Tripuri, Hrangkhawl, Rupini and Kolui tribal population of Tripura. Materials and Methods: Present study consisted of four hundred (400) participants 100 each from above mentioned population groups. ABO and RhD blood groups were done by antigen-antisera agglutination test and HP types were ascertained by Polyacrylamide Gel Electrophoresis (PAGE) following standard techniques. Allele frequencies and Fst were calculated by using standard method. Results: Examination on ABO blood group revealed higher O allele among the two groups Tripuri and Hrangkhawl followed by A and B alleles. Among the other two groups, Rupini and Kolui, revealed higher A allele and B allele respectively. Higher D allele frequency in the RHD Blood group system has been found for each of the population group. On the other hand, Serum protein marker -HP types demonstrated higher HP*2 allele frequency than HP*1 alleles. Calculated very low Fst value (0.02-0.08) of three polymorphic markers (ABO, RhD and HP) were suggestive for low differentiation among these groups, indicating less admixture and prevailing endogamous nature of these population. Conclusion: Very low Fst values of three polymorphic markers were suggestive for low differentiation among these groups, indicating least admixture and prevailing endogamous nature of these population. The overall genetic difference revealed highest distance between Tripuri and Hrangkhwal and least distance between Rupini and Kolui.
INTRODUCTION
Determining the genetic structure of natural populations forms an important part of population genetics. For example, this has applications in evolutionary biology, conservation and forensics. India occupying the centrestage of Palaeolithic and Neolithic migrations, and somewhat has been under-represented in genome-wide studies of variation. 1 Being at the cross-roads of migration, Indian populations have undergone complex and ancient admixture events over a long period [2] [3] [4] [5] and have been the melting-pot of disparate ancestries originating from different parts of Eurasia and South-East Asia. 5, 6 Although the date of entry of modern humans into India remains uncertain but it is reasonable to consider by the middle Palaeolithic period (50,000-20,000 years before present ybp), humans appear to have spread to many parts of India. 7 The contemporary ethnic India is a land of enormous genetic, cultural, and Genetic Variation and Population structure: A study on four populations of Tripura, North East India linguistic diversity. [8] [9] [10] A more recent study exploring Indian genomic diversity demonstrated four major ancestral genetic components in mainland India that included four dominant ancestries in populations from mainland India: Ancestral North-Indian (ANI), Ancestral South-Indian (ASI), Ancestral Tibeto-Burman (ATB) and Ancestral Austro-Asiatic (AAA). 5 On the basis of the literature review on major and contributing publications regarding genetic structure of the North East Indian population, it has been found that studies on the tribal populations of Tripura seems to have been under represented.
In this context, to best of the knowledge, the present study is the first attempt to understand the variation and population structure of the four Tibeto-Burman speaking tribal populations, namely Tripuri, Hrangkhawl, Rupini and Kolui tribal population of Tripura, North East India using the three ABO, RHD and Haptoglobin (HP) polymorphic traits.
MATERIALS AND METHODS

Background of studied participants
Tripura, a hilly state in the North-Eastern region of India is the homeland 19 tribal populations. The tribal populations can be divided into two major groups as The study was conducted on 100 participants each from Tripuri, Hrangkhawl, Rupini and Kolui tribal population, and altogether 400 individuals from West Tripura. Prior to the study, verbal consent was taken from each of the participants. Blood samples were collected in EDTA vial and kept in ice buckets and collected samples were transported to the Human Genetics Laboratory, Department of Anthropology, University of Calcutta for further analysis. ABO and RHD blood phenotypes were obtained by standard antigen-antisera agglutination technique. 12 Polyacrylamide Gel Electrophoresis (PGE) (7%) technique was used to identify the Haptoglobin (HP) phenotypes using standard protocol with slight modification. 13 The allele frequencies for all the polymorphic markers, such as ABO and RHD blood groups including HP were computed by Maximum Likelihood Estimation.
14 Fst statistic 15 was calculated to estimate the genetic differentiation of the studied populations. The test of goodness of fit (chi-square test) based on the observed and expected frequencies of polymorphic markers were calculated in order measure Hardy-Weinberg equilibrium and as well the measure of genetic equilibrium (D/σ) was computed to understand the excess or deficiency of AB blood group. The overall genetic difference (G 2 ) between any two endogamous groups was calculated 16, 17 using standard procedure. The cut off was set as p=0.05.
RESULTS AND DISCUSSION
Distribution of phenotypes and allele frequencies of ABO blood group as presented in Table-1, demonstrated higher O allele among the two groups Tripuri and Hrangkhawl followed by A and B alleles. Among the other two groups, Rupini and Kolui, revealed higher A allele and B allele respectively. Estimated Hardy-Weinberg (HW) equilibrium revealed no deviation for ABO allele frequencies among the four groups. Moreover, the four groups showed significant (Chi 2 =94.44; 9 df; p<0.05) difference in the distribution of ABO blood group phenotypes. The computed positive values of genetic equilibrium (D/σ) for all these groups indicated no as such deficiency of AB blood group. The distribution of ABO blood group and allele frequencies with higher A blood group than other regions of India and close A and B allele frequency of the four Tibeto-Burman speaker groups was found to be in consistency with earlier studies. [18] [19] [20] Examination on Rh blood group phenotypes (Table 2) revealed highest proportion of D alleles and also found to be in HW equilibrium for all the groups. Comparative distribution of Rh blood group phenotypes between the four groups demonstrated significant (Chi 2 =24.67; 3 df; p<0.05) differences. The distribution of higher frequency of RhD alleles among these Tibeto-Burman speaker groups was found to be in corroboration with earlier studies. [18] [19] [20] Estimated allele frequencies (Table 3 ) of serum protein marker (HP) revealed higher HP*2 alleles in all the four groups. Rupini, Kolui, Tripuri, demonstrated no significant deviation from HW equilibrium, while Hrangkhawl showed significant (Chi 2 =15.34; 1 df; p<0.05) deviation from HW equilibrium. Furthermore, significant (Chi 2 =69.59; 6 df; p<0.05) difference between these four groups in terms of the distribution of haptoglobin phenotypes were evident. However, the result of the present study in terms of higher frequency of HP*1 alleles in comparison to other linguistic groups (except Indo-European) confirms the consistency with the earlier studies. The result of the present study corroborates with the earlier studies conducted on Tibeto Burman speakers of Tripura in terms of low differentiation [22] [23] [24] and high homogeneity on Haplogroups. The overall result obtained from the present attempt delineates higher possibility of endogamy among the studied four groups (Tibeto-Burman speakers) of North East India from Tripura and thus indicating no admixtures among these Tibeto Burman speaker groups.
